Introduction: Lateral mass plating for posterior cervical spine fusion is an effective method for the treatment of traumatic and degenerative instability. The stability of the cervical spine plating system is dependent on a number of factors. One of these factors is the strength that the screw has in terms of bony purchase. The initial description of the technique utilized bicortical screw purchase. The challenge to the surgeon is balancing what is safe versus what is biomechanically sound. The added benefit of bicortical purchase must be weighted against the increased risk of injury to nerve roots and the vertebral artery. The purpose of this study was to analyze the safety, pullout strength and radiographic characteristics of unicortical and bicortical screws within cadaveric specimens and evaluate the influence of level of training on the positioning of these screws. Methods: Twenty-one cadavers, mean age 78.9 years, underwent bilateral placement of 3.5mm AO lateral mass screws from C3-C6 (n=168) using a slight variation of the Magerl technique. Intraoperative imaging was not used. The right side (unicortical) utilized only 14mm screws (effective length of 11mm) while on the left side bicortical purchase was obtained. A depth gage was used on the left side to determine the length of the screw after the ventral cortex had been drilled. Three orthopedic surgeons (attending, fellow, chief resident) with varying levels of spine training performed the procedure on seven cadavers each. All spines were harvested and lateral radiographs were taken. Individual cervical vertebra were carefully dissected and then axial radiographs were taken. The screws were evaluated clinically and radiographically for their safety. Screws were graded clinically for their safety with respect to the spinal cord, facet joint, nerve root and vertebral artery. The grades consisted of the following categories: "satisfactory", "at risk" and "direct injury'. Each screw was also graded according to their zone placement. The zones (as defined by Heller et al.
screws, respectively. The attending had a significantly lower sagittal angle than the fellow or resident (p<0.05).
Thirty-three screws that entered the facet joint were tested for pull-out strength but excluded from the data because they were not lateral mass screws per-se and had deviated substantially from the intended final trajectory. The mean pull-out force for all screws was 542.9±296.6N. There was no statistically significant difference between the pull-out force for unicortical (519.9±286.9N) and bicortical (565.2±306N) screws. There was no significant difference in pull-out strengths with respect to zone placement. Discussion: This study addresses the issues of "safety and efficacy" with unicortical and bicortical screw purchase which have been raised clinically. Safety, pull-out strength, radiographic measurements and surgical experience have been combined into this investigation on these issues. The results suggest several important items. We found no statistically significant difference in pullout strength between unicortical versus bicortical screws. When placing screws in such a small area as the lateral mass, malposition must be avoided since there is little space for starting a new hole once a screw has been removed. That is why it is essential that the initial screw placement be as accurate and safe as possible. In this study there were no injuries with either unicortical or bicortical 14mm screws, even when they inadvertently deviated from the planned trajectory.
This study also suggests that the level of spine training does play a direct role in determining the clinical safety of placing lateral mass screws through both cortices. Twelve screws were directly injurious to the nerve root. Nine of these screws were placed by the resident who received visual and verbal instruction on a cadaver spine prior to completing his portion of specimens. He had no prior experience with this technique. The fellow injured three roots and the attending injured none. Here there is a direct relationship between the level of training and the incidence of injury. All of these injuries were from screws >14mm in length. It is our belief that the risk associated with bicortical purchase mandates formal spine training if it is to be done safely and accurately. Unicortical screws are safer regardless of level of training. It is apparent, that 14mm lateral mass screws placed in a superolateral trajectory in the adult cervical spine, provide an equivalent strength with a much lower risk of injury than the longer bicortical screws placed in a similar orientation. Additionally, when intraoperative imaging is not utilized, the accurate and safe placement of these screws is significantly improved with experience and focused educational training in the technique. 
